WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
G01N 33/543 



Al 



(11) International Publication Number: WO 95/33995 

(43) International Publication Date: 14 December 1995 (14.12.95) 



(21) International Application Number: PCT/US95/07190 

(22) International Filing Date: 6 June 1995 (O6J06.95) 



(30) Priority Data: 

08/254,398 



6 June 1994 (06.06.94) 



US 



(71) Applicant: GTI [US/US]; 150 North Patrick Boulevard, Brook- 

field, WI 53045-5837 (US). 

(72) Inventor: MOGHADDAM, Michael; 150 North Patrick Boule- 

vard, Brookfield, WI 53045-5837 (US). 



(81) Designated States: European patent (AT, BE, CH, DE, DK, 
ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



Published 

With international search report. 



(54) Title: METHOD AND KIT FOR DETECTING ANTIBODIES 
(57) Abstract 

The present invention is directed to determining the presence of antibodies from a patient's blood which are specific for HLA Class 
I antigens and/or platelet glycoproteins. The invention provides for a method and kit for diagnosing platelet disorders in an easy to use 
format. The method and kit employ a solid support, such as microtiter plate wells, that are coated with the HLA and glycoprotein antigens. 
A sample of the patient's blood is added to the coated wells and allowed to react, then spectrophotometric detection of antibodies provides 
diagnostic quantitation. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a method and ' di~agnostic 'Idrfor detecting platelet 
antibodies specific for human leukocyte-A antigens (HLA) class I as well as antibodies specific for 
platelet surface glycoproteins. These antibodies occur in the human population with an incidence 
of 30% or less causing platelet dysfunction. Since platelet dysfunction can occur for reasons 
other than the presence of the stated antibodies, their detection is important for patient diagnoses. 

Blood obtained from different individuals has been found to have different 
antigenic and immune properties, to the extent that antibodies in the blood of one person may 
react with antigens on red blood cells or platelets in the blood of another individual. These 
antigens are often found on membrane glycoproteins present on the surface of the cell membranes. 
Human Lymphocyte Antigens (HLA) are also found to be associated with platelets. 

The blood platelet is one of the four primary elements that are important in 
maintaining hemostasis. It is a single cell that uses both its contents and cellular functions during 
the coagulation process. Platelets release mediators which promote a number of responses that 
are capable of initiating the hemostatic mechanisms and functions. These mediators may recruit 
other platelets to form an aggregated mass of coagulated platelets. 

Patients who have normal or borderline platelet counts and a long bleeding time 
usually have a problem with platelet dysfunction. As the interaction of the platelet with vascular 
wall is important in determining the length of the bleeding time, vascular abnormalities can also 
mask platelet dysfunction in rare instances. Both hereditary and acquired types of platelet 
dysfunction may be seen clinically. 
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Immunological destruction of platelets can occur in patients with select 
hematologic disorders such as leukemia, systemic lupus erythematosus or other collagen-vascular 
jiiseases,_viral-infections, r or inpatients who "haWexpeffenced alloimmunization because of a 
pregnancy or a transfusion. Therefore, it is important for physicians to properly diagnose and 
choose appropriate therapies for patients with bleeding problems caused by platelet dysfunction. 

The presence of antibodies in the human circulation directed against foreign HLA 
signifies a unique immune state, termed HLA alloimmunity. This condition usually develops after 
direct, often unintentional exposure to a dose of foreign HLA antigens. The most common 
situation leading to HLA alloimmunity is pregnancy, because childbirth frequently exposes the 
mother to paternal HLA antigens carried on fetal blood cells. However, in medicine, blood 
component transfusion therapy frequently causes alloimmunization. Among multitransfused 
subjects, the incidence of HLA alloimmunity ranges between 30 and 70 %. See Schiffer et aL, 
Blood 58:1007-11 (1981). 

Neonatal alloimmune thrombocytopenic purpura (NATP) and posttransfusion 
purpura (PTP) are syndromes resulting from sensitization to platelet-specific alloantigens 
complexing with platelet glycoproteins. Autoimmune thrombocytopenia (AITP) represents a 
frequent kind of immune thrombocytopenia. This disease also manifests itself in the production of 
autoantibodies to platelet glycoproteins. 

The diagnosis of these diseases in the clinical setting is often difficult. This is 
primarily because many factors may contribute to platelet dysfunction. Often, the individuals are 
receiving intense cancer therapy, or they may have received bone marrow or solid organ 
transplants. They may be patients who have suffered severe trauma or have recently had major 
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surgery. Each of these clinical conditions is frequently accompanied by complications that reduce 
the effectiveness of platelet transfusion therapy. When platelet dysfunction symptoms appear, 
cliruc^l distjnction.is.frequently difficult-if not impossible. Thereforejaboratory investigation 
complementing clinical diagnosis is particularly helpful. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an ELISA assay method having 
affinity-purified HLA Class 1 molecules, and platelet glycoproteins for the detection of platelet 
associated antibodies. 

The method generally includes placing patient or donor serum into microtiter wells 
to be incubated. The wells have been coated with purified HLA Class I and platelet 
glycoproteins. The incubation of the serum with the potential antigens will allow an antibody- 
antigen complex to form. Unbound immunoglobulins are then removed by washing. An alkaline 
phosphatase labelled anti-human globulin reagent(s) (Anti-IgG/IgM/IgA) is added to the wells and 
further incubated. 

After the incubation period, microtiter wells are washed to remove any unbound 
reagent and enzyme substrate p-nitrophenyl phosphate (PNPP) is added to provide measurable 
color. After a timed incubation period, the reaction is stopped by a sodium-hydroxide solution 
and the optical density of the color is measured at a wavelength of 410 nm. 

A kit is provided that comprises at least one microtiter plate with wells pre-coated 
with HLA Class I molecules and platelet glycoproteins. Also in the kit, a receptacle is provided 
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for each of the anti-IgG/IgM/IgA reagent(s) and PNPP substrate. A receptacle may also be 
provided for each of the following: wash solutions, the sodium-hydroxide stop solution, the 
enzyme substrate buffer, specimen diluent-solution; a-positive control ana* a l negative control 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is a solid phase ELISA assay method and kit which is used 
to detect Ig antibodies to platelet antigens. The method provides for the use of HLA Class I 
antigens and platelet glycoproteins GPIIb/IIIa, GPIb/IX, GPla/IIa and GPIV. 

Blood should be drawn from a donor or patient using aseptic technique and should 
be tested while still fresh to minimize the chance of obtaining false-positive or false-negative 
reactions due to improper storage or contamination of the specimen. Serum or plasma that 
cannot be tested immediately should be stored at 2-8°C for no longer than 48 hours or frozen. 
When stored or shipped, it should be separated from red cells. ACD or EDTA derived serum or 
plasma are suitable for this method. 

All reagents should be at room temperature before using. Make a working wash 
solution by diluting a concentrated wash solution 1:10 with deionized water. The concentrated 
wash solution combines: 

NaCi 88.0g 

KH 2 P0 4 3.810g 

Na 2 HP0 4 10.224g 

Tween 20 20.0ml 
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NaN 3 5.0g 

Priepare Prnitrophenyl-phosphate or PNPP substfafe^byHissolving the freeze-dried 
crystalline powder provided with 1 ml of deionized water. Freeze the unused portion of PNPP 
solution for later use. 

Add 250|il of the working wash solution to all wells of a microtiter plate and let 
the solution stand for about 5-15 minutes, preferably 10 minutes. The microtiter plate should be 
a rigid flat-bottom microtiter plate. At least one well of the plate may contain HLA Class I 
attached to it's wall; at least one well may contain GPIIb/IIla; at least one well may contain 
GPIb/IX, at least one well may contain GPIa/IIa, and, at least one well may contain GPIV. Each 
well could include one of the listed antigens or any combination, but, in the preferred 
embodiment, two wells are coated with each of the listed antigens. The working wash solution 
should then be decanted or aspirated from each well, inverted and blotted using absorbent 
material to remove any residual fluid. 

The patient samples are diluted along with a negative control and a positive 
control. The dilution proceeds as follows: 

a. Add 140^1 of a negative sample to 420(il of a specimen diluent solution. The 
negative sample is normal blood type AB serum with 0.1% sodium azide added as a preservative. 
The specimen diluent solution is a phosphate buffered saline (PBS) solution containing bovine 
serum albumin and mouse serum in the following amounts: 

KH2P04 (diluted to 500ml) 34.02g 
Na2HPQ4 (diluted to 5 00ml) 35.5 
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NaCl 88g 
NaN3 l.Og 
- Tweeir20 2.0ml 
Bovine Albumin (30%) 33.4ml 

5 Patent blue stock 1 2ml 

patent blue stock: 



1 .0g of patent blue powder (dil. to 100ml) 
0.1gofNaN3 
Mouse serum 5% 
10 The pH of the mixture is adjusted to 7 .2. 

b. Add 50|il of strong positive sample to 150^1 of the specimen diluent solution. 
The strong positive serum control is serum strongly positive for platelet antigen-antibody 
reaction; it contains 0. 1% sodium azide as a preservative. 

c. Add 50pl of weak positive sample to 150^1 of the specimen diluent solution. 
15 The weak positive serum control is weakly positive for platelet antigen-antibody reaction; it also 

contains 0. 1% sodium azide as a preservative. 

d. Add 140pl of negative control serum to be tested to 420pl of the specimen 
diluent solution. 

e. Add 140^1 of patient serum or plasma to be tested to 420pl of the specimen 
20 diluent solution. 



Mix each dilution thoroughly. 
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Add 50ul of each of the dilutions to appropriate wells in the microtiter plate. In 
the preferred embodiment 2 wells are reserved for each of the controls and 2 wells are reserved 
- - for each of the listed"antigehs." TheplateTs covered with a sealer and allowed to stand at room 
temperature for approximately 30 to 80 minutes; preferably 60 minutes. Alternatively, the plate 
5 may be incubated for about 20 to 40 minutes at 37°C. 

Decant or aspirate the contents of each well after the standing or incubation time is 
complete. Add 200-300ul of the working wash solution, then aspirate. Repeat this sequence 
twice more for a total of three washes. Invert the plate and blot on an absorbent material to 
remove any residual fluid. It is important to completely empty each well after each washing step 
10 and when washing is complete. 

Dilute anti-human IgG, IgM, IgA 1 : 100 with the specimen diluent solution. Mix 
well. Add 50ul of the diluted Anti-IgG/A/M solution to all of the prepared wells. Cover the plate 
with the plate sealer and allow the wells to stand at room temperature for about 30-80 minutes; 
preferably 60 minutes. Alternatively, the plate may be incubated for about 20-40 minutes at 30°C 
1 5 After the appropriate standing or incubation time, repeat the last wash step. 

Add lOOul of PNPP stock solution (prepared earlier) to 10ml of a substrate buffer. 
The substrate buffer has the following ingredients: 



Diethanolamine 48.5ml 
Distilled water 421.5ml 
20 1MHC1 30.0 

MgCl 2 6H 2 0 ' 50.0mg 
10%NaN 3 1.0ml 
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pH adjusted to 9.8 

Mix the stock solution and buffer completely and keep the resulting mixture away from direct 
lightr This reagenr should beTTsed immediately after preparation. 

Add 1 00^1 of the PNPP stock solution diluted with substrate buffer to each of the 
prepared wells. Allow the plate to stand for about 15-30 minutes. Standing time after the 
addition of PNPP is critical. 

After the standing time is complete, add lOO^ii of ELISA stopping solution (3M 
NaOH) to each of the prepared wells to stop the reaction. Then add 100^1 of deionized water to 
one row of non-prepared wells to be used as blank controls. 

The absorbance (OD) of each well should be measured at preferably 4 1 Onm, using 
490nm as a reference wavelength. Perform this step within 30 minutes of stopping the reaction. 

Test results indicating OD values equal to or greater than 2 times the value 
obtained for the mean measurement (cut off value) of the negative controls are regarded as being 
positive. The following test results were obtained from patients, some of whom are known 
positive (indicated by shading), and some are known negative (also indicated by shading); most of 
the patients were not known one way or the other, however, no unexpected results were obtained. 
The control numbers is the control mean multiplied by 2. Any number greater that the indicated 
control number shows a positive reaction for each group. The control number refers to the prior 
7 patients. 
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PATIENT 


HLA CLASS I 


GPOb/nia 


GPIb/TX 


GPIa/Da 


1 


0.226 


0.899 


0.081 


0.125 


2__ 


_ 0.187 


0.697 - 


0.070 


6.144" 


3 


0.105 


0.465 


0.071 


0.101 


4 


0.490 




0.101 


; ' : ^S;!q}l|6:^ff 


5 


0.822 


i ; ||||Ml^;|fi}|: 


0.107 


0.124 


6 




1.302 


0.102 


0.177 


7 


1.013 


0.113 


0.101 


IlipSllSlf! 


CONTROL 


0.312 


0.270 


0.198 


0.266 


1 


0.124 


0.039 


0.015 


0.053 


2 


1.082 




0.019 


0.048 


3 


0.166 


0.256 


0.035 


0.103 


4 


0.244 


0.117 


0.013 


0.042 


5 


0.322 


1.061 


0.042 


0.110 


6 


0.083 


0.102 


0.041 


0.058 


7 


0.389 


0.350 


0.052 


0.078 


CONTROL 


0.202 


0.100 


0082 


0.130 


1 


0.594 


0.062 


0.230 


0.025 


2 


1.124 


0.096 


0.017 


0.037 


3 




0.082 


0.012 


0.015 


4 


1.006 


0.023 


0.005 




5 


0.042 


0.013 


0.001 


0.021 


6 


1.290 


1.035 


0.169 


0.693 


7 


0.056 


0.046 




0.038 


CONTROL 


0.124 


0.054 


0.082 


0.142 


1 


0.054 


0.034 




0.017 
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2 


0.496 






0.030 


3 


0.202 




0.011 


0.052 


4 _ 


0.83-1 - 


0.802 


- — 070T4 


0.015 


5 


0.056 


0.032 


0.004 


0.022 


6 


0.054 


0.101 


0.007 


0.032 


7 


0.039 


0.035 


0.011 




CONTROL 


0.124 


0.056 


0.020 


0.050 


1 


0.073 


0.036 


0.000 




2 


0.304 


1.359 


0.000 


0.072 


3 


0.085 


0.021 


0.000 


0.053 


4 


0.033 


0.004 


0.000 


0.020 


5 


1.364 


0.136 


0.087 


0.122 


«j 


1 .996 


0.104 


0.439 


0.059 


7 


0.870 






0.068 




0. 146 


0.088 


0.000 


0.136 


1 


1.31 1 


0.023 






2 




0.723 


0.003 


0.048 


3 




0.025 


0.003 


0.065 


4 


0.030 


0.000 


0.000 


0.017 


5 


0.239 


0.771 


0.000 


0.035 


6 


0.034 


0.000 


0.000 


0.026 


7 


0.052 


0.010 


0.006 


0.042 


CONTROL 


0.130 


0.054 


0.006 


0.142 


1 




1.818 






2 




0.108 


0.010 


0.029 


3 




0.906 


0.016 


0.058 
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0.085 


0.027 




0.037 


5 


0.925 


0.040 


0.012 


0.112 


6 


0.086 - 


0:072 




0 077 


7 


0.128 






0.079 


CONTROL 


0.152 


0.090 


0.026 


0.100 


CUT OFF 


0.304 


0.180 


0.052 


0.200 
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KIT 

The present invention also provides a diagnostic assay for_detection of antibodies 
for platelet antigens in kit form. The kit typicallyincludes the followin^it'em^inlLmounts 
sufficient for at least one assay: 

Solid support; a solid support having bound thereto one or more HLA Class I 
antigens and/or platelet glycoproteins that will specifically react with a human antibody. 
Preferably the solid support is a preformed microtiter plate having one or more HLA Class I 
antigens or platelet glycoproteins (GPIIb-IIIa, GPIb-IX, GpIa-IIa, GPIV) bound to a well surface. 

A receptacle for each of the following: a concentrated wash solution; anti-human 
IgG/IgA/IgM antibodies in solution; positive serum control; negative serum control; PNPP; 
enzyme substrate buffer; specimen diluent solution; ELISA stopping solution. 

The kit also contains at least one plate sealer and at least one strip frame. 

Instructions for use are also included. By the term "instructions for use," it is 
meant a tangible expression describing the reagent concentration for at least one assay method, 
parameters such as the relative amount of reagent and sample to be admixed, maintenance time 
periods for reagent/sample admixtures, temperature, buffer conditions and the like. 
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CLAIMS 

What is claimed: 

■1. A method-foridentifyingthe presence of antibodies specific for HLA antigens and platelet 
glycoproteins comprising: 

a. obtaining serum from a patient; 

b. placing the serum on a solid support having the HLA antigens and 
the platelet glycoproteins attached thereto; 

c. detecting the presence of the antibodies. 

2. A kit for identifying the presence of antibodies specific for HLA antigens and platelet 
glycoproteins comprising: 

a. a solid support having the HLA antigens and the platelet glycoproteins attached 
thereto; 

b. receptacle containing an enzyme-labeled solution for detecting the presence of 
the antibodies. 

3. A kit as claimed in claim 2, wherein at least one platelet glycoprotein is selected from the 
group consisting of GPIIb/IIIa, GPIb/IX 5 GpWIIa, and GPIV. 

4. A kit as claimed in claim 3, wherein the HLA antigens are selected from HLA Class L 
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5. The method of claim 1 wherein the platelet glycoproteins are selected from the group 
consisting of GPIIb/IIIa, GPIb/IX, GpIa/IIa and GPIV. 

6. The method of claim 1 wherein the method identifies the presence of human antibodies specific 
for HLA Class I antigens and platelet glycoproteins. 

7. The method of claim 5 wherein step c. essentially consists of measuring the quantity of a 
detectable label. 

8. The method of claim 7 wherein the detectable label is an enzyme alkaline phosphatase attached 
to an anti-human globulin selected from the group consisting of Anti-IgG, Anti-IgM and Anti- 
IgA. 

9. The method of claim 8 wherein an enzyme substrate p-nitrophenyl phosphate (PNPP) provides 
measurable color. 

10. A kit as claimed in claim 4 wherein the kit further comprises a receptacle containing a 
substrate to the label in solution which reacts with the label to produce a measurable color. 

11. A kit as claimed in claim 10 wherein the label consists of an enzyme attached to an anti- 
human globulin selected from the group consisting of Anti-IgG, Anti-IgM and Anti-IgA. 
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12. A kit as claimed in claim 1 1 wherein the enzyme is alkaline phosphatase. 

13. - A kit-as claimed in claim 12 whefeirTthe kit further comprises a receptacle containing an 
enzyme substrate p-nitropheny] phosphate (PNPP) to provide a measurable color. 

14. A kit as claimed in claim 13 wherein the solid support is a microtiter plate well and a strip 
frame. 
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